A novelly synthesized phenanthroline derivative is a promising DNA-damaging anticancer agent inhibiting G1/S checkpoint transition and inducing cell apoptosis in cancer cells.
The study mainly aimed to determine the biological function of a novelly synthesized phenanthroimidazole derivative, named L233, and to explore its potential mechanisms. Cell survival was examined using the MTT assays, and the DNA-damaging role of L233 was explored using the comet assay. Moreover, the western blotting assays and immunofluorescence assays were used to detect DNA damage biomarkers. Afterward, the flow cytometry was used to assess the effects of L233 on cell cycle distribution. As for the detection of cell apoptosis upon L233 treatment, the Hoechst 33342 staining, flow cytometry, and western blotting assays were all put into practice. We find that L233 inhibits tumor cell growth more efficiently and safely than cisplatin. Moreover, it is a DNA-damaging agent, interrupting the cell cycle G1/S checkpoint transition and inducing cell apoptosis by not only activating ATM/CHK1 signaling pathway, but also targeting CHK1 to reduce the expression of RAP80 and PARP-1 to compromise the DNA damage repair in tumor cells. In summary, L233 is a promising anticancer drug for the development of novel chemotherapies in the future.